Stone fruit are harvested while still firm in order to be marketed in acceptable condition. A goal of our program is to determine if delaying the production of ethylene in ripening fruit will result in fruit that remain firm while developing tree-ripened 11aors. Plum hypocotyls were transformed with an antisense construct of a peach ACC oxidase gene (responsible for the last step in ethylene formation) under the control of the 35S promoter. Eighteen lines were derived from four genetically different hvpocotyls from 'Blueb y rd' and three from 'Stanley'. DNA blot data indicated that the majority of these lines had single insertions of the peach antisense ACO gene. Wound ethylene responses were measured on the seedlings in the greenhouse and after one year of growth in the field. Several of the transgenic lines had consistently reduced ethylene responses while a few had increased ethylene responses. Fruit qualltN data, consisting of firmness, color, date of ripening, brix, and size as well as ethylene production rates were measured for two years on the fruiting lines. Anal y ses of the data suggested that in some transgenic lines, ethylene production was delay ed relative to the 'Blueby rd' parental line and that softening was also delayed. Sugar levels were on the average lower in most of those lines as well.
INTRODUCTION
Peach fruit are harvested at a time determined by the handling properties that will yield the highest quality fruit that can withstand storage and transport. One research goal Of our program is to improve fruit quality in the market by manipulating those handling properties. To this end, a project to reduce or delay the amount of ethylene produced by the fruit has been undertaken to determine if lower ethylene results in a firmer fruit that can remain on the tree longer to develop more tree-ripened flavors yet resist damage incurred during harvesting, processing and shipping. Similar experiments have been done in tomatoes, melons and apples with favorable results (Hamilton et al., 1990 Ayub et al., 1996 : Dandekar et al., 2004 .
We isolated a peach eDNA for an ACC Oxidase gene whose expression appears to be associated with fruit ripening-related ethylene (Callahan et al.. 1992) . ACC Oxidase represents the last enzymatic step in ethylene formation. In peach there is a large burst of 1hylene (climacteric) just prior to the initiation of the softening phase. At this stage the irun begins to develop red overcolor but the ground color remains green. It is this late burst of ethylene that we would like to down-regulate or delay to determine if the fruit is SlOVer to soften, yet develops other positive attributes of ripe fruit such as increased Soluble solids, decreased acids, increased flavor and desirable textures (such as melting esh. since it is not clear whether or to what extent ethylene affects these attributes.
'I. TERIAUS AND METHODS

Plant M aterial, Transformation and DNA Blots
Seed from the commercial plum cultivar 'Bluebyrd' (Prunus domeslica L.) were the Source of material for Agrobacterium-mediated hypocotyl transformation by previously estab lished methods (Padilla et al., 2003) . The vector was also described previously (P adilla et al., 2003) and consisted of the plasmid pGA484Ggi/ antisenseACOl. Transfoants were selected on kanamycin, rooted, acclimated to soil and grown in the green-7 1 house as previously described (Padilla et al., 2003) . DNA was extracted from leaf materia and analyzed through DNA blots using an NPTII probe as preuously described (Callahan et al., 1992) .
Wounding and Ethylene Measurements
Leaves were wounded by cutting them into I cni 2 pieces and incubatiiiL,, them at room temperature on damp paper towels. Ethylene measurements were taken b y placing either leaf material or fruit into small airtight containers with a septum. Headspace was sampled and ethylene levels measured with a GC. Standard amounts of ethylene were used to calculate the levels of ethylene produced by the wounded leaves and ripening fruit.
Postharvest Fruit Evaluation
Fruit was harvested at various times during the season. At each time point. 10 fruit were pressure tested with a penetrometer, and the soluble solids (brix) measured with a refractometer. Ten fruit were also collected for ethylene measurements. After the weight and size were measured, half of these fruit were pressure tested and the brix determined and frozen in liquid nitrogen. The remaining fruit were kept at room temperature and ethylene levels were again measured at 3 days later and at 6 days later when they also were pressure tested and the brix determined before freezing in liquid nitrogen.
RESULTS AND DISCUSSION
Generating Transformants
DNA from each line was extracted, restricted and analyzed on DNA blots to determine which were independent transformants, and to determine the number of insertions per event (Table I ). The majority of the transformants contained a single copy of NPTII as judged by the number of fragments detected as the restriction fragment containing NPTII spanned the plant/transgene border. If the gene were not integrated into plum the expected fragment would be 2.5 kb. NPTII was used instead of ACO because of cross-hybridization of the peach transgenic ACO sequence with the plum native ACO genes.
Wounding Experiments
A series of leaf wounding experiments were performed to determine if any of the transgenic lines produced lower than expected amounts of ethylene. Several transgemc lines (D2, D6 and Db), consistently produced low levels of ethylene in all experiments. At least one of the transgenic lines, Ca, consistently produced high ethylene levels. Figure I presents the results of one of those experiments showing the range of ethylene in response to wounding.
Fruit Softening and Ethylene
Several of the transgenic trees produced fruit for three years with an increasing amount of fruit each year. Figure 2 presents some of the data on softening from the third year of collections. Overall, the transgenic fruit was slower to soften with the exception of one of the C lines. All but one of the control lines had completely softened (less than 1 lb. pressure) at least a week earlier than the transgenic lines. Table 2 presents some of the data on the relationship between softening and ethylene production from the third year harvest. Again, the transgenic lines had delayed ethylene production relative to the control lines. Only Ca and Cb lines had significant early ethylene production. Most of the control Plum lines were producing significant ethylene before the transgenic plums began to produce any ethylene.
The average percent brix and the average \\ eight of the fruit ftom each ol the lines under study is presented (Table 3 ). The transgenic lines (except for the A series) had a somewhat lower % brix than the controls, which averaged 22.3% (Table 3 ). The weights were also lower but may have been largely a result of heavier crop loads due to less manual fruit thinning in the transgenic lines.
CONCLUSION
The antisense peach ACO transformants (D lines. A lines and the C line) softened more slowly than the control lines and in general were delayed in their production of ethylene. The D lines had reduced levels of ethylene during fruit ripening. Only some low producers of ethylene after wounding (such as D2) had low ethylene levels during ripening. Some high producers of ethylene following wounding (such as Ca) had high levels of ethylene during ripening. These phenotype variations may be the result of where in the genome the transgene inserted.
The accumulation of sugar as simply measured by % brix was on the average lower in the transgenic lines but fell within the range of the control lines as did the overall weight of the fruit.
Our work gives some indication that the ACO antisense construct is responsible for the delays/lower levels of ethylene and phenotypic differences in fruit ripening. Future work s ill target the correlation of ethylene levels with levels of mRNA for both native ACOs and peach antisense ACO.
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